Sulphonylurea drugs no longer inhibit ATP-sensitive K+ channels during metabolic stress in cardiac muscle.
The effects of the sulphonlyurea drugs glibenclamide and tolbutamide were tested upon ATP-sensitive K+ channels activated by dinitrophenol or carbonyl cyanide p-(trifluoromethoxy)-phenylhydrazone (FCCP) in ventricular myocytes isolated from rat hearts. In whole-cell current recording, 1 microM glibenclamide or 1 mM tolbutamide totally but only transiently inhibited the K+ current activated by dinitrophenol or FCCP. In cell-attached membrane patches, 1 to 100 microM glibenclamide initially inhibited the activation of ATP-sensitive K+ channels induced by dinitrophenol or FCCP, but failed to prevent the activation of these channels during contracture. Myocyte contracture induced by caffeine or Ca++ entry during K+ depolarization did not activate ATP-sensitive K+ channels. In excised membrane patches, 1 to 10 microM glibenclamide did not block completely opening of ATP-sensitive K+ channels. Neither intracellular ADP nor phosphorylable substrate were able to reliably influence the effect of glibenclamide. It is concluded that sulphonylurea drugs, otherwise highly effective blockers of this type of ion channel, were no longer able to inhibit the opening of ATP-sensitive K+ channels during the final stages of metabolic stress. These channels could therefore be responsible for both the glibenclamide-sensitive and glibenclamide-insensitive phases of K+ loss during cardiac ischemia.